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(54) MOTION DISCRIMINATION DEVICE AND ITS METHODAND IMAGE 
INFORMATION CONVERTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately discriminate the motion of a partial 
image of an image signal and to convert the image signal into a signal with a 
different scanning line structure by using motion discrimination for a class. 
SOLUTION: An inter-frame difference FrG detected with respect to a partial 
image of an input image is respectively compared with thresholds th1th2th3. A 
dynamic range DR as a space activity of the partial image is detected and 
compared with a threshold th4. The thresholds th1th2th3 are generated from a 
space gradient Gsum. The comparison result is processed by a class decision 
section 11 of an AND gate 10 and motion classes MD of 4 stages is decided. 
Furthermorea motion class MD is decided through majority decision to generate a 
final motion class MJ. 



CLAIMS 



[Claim(s)] 

[Claim 1]A motion determining device which detects a motion about a part image 
of an input picture signalcomprising: 

The 1st detection means that detects inter-frame difference about a part image. 
The 2nd detection means that detects a space activity about the above- 
mentioned part image. 

A threshold generating means which generates the 1st2ndand 3rd 
thresholdsrespectively. 

The 1st and the 2nd comparison means[ at least / the 1st and 2nd thresholds of 
the above / respectively / difference / which was detected by a detection means 
of the above 1st / inter-frame ] A means to determine a motion class which a 
comparison result of the 3rd [ the 3rd threshold of the above / activity / which 
was detected by a detection means of the above 2nd / space ] comparison means 
and the above 1st2ndand 3rd comparison means is suppliedand shows a grade of a 
motion of the above-mentioned part image by a three-stage at least. 

[Claim 2]In claim 1a means to determine the above-mentioned motion classFrom 
the 3rd threshold of the abovethe above-mentioned inter-frame difference is 
larger than the 1 st threshold of the aboveandin sizethe above-mentioned space 
activity comesand sometimesA motion class is determined as the 1 st motion 
classand it is not the 1st class of the aboveA motion determining device 
determining a motion class as the 2nd motion class when the above-mentioned 
inter-frame difference is larger than the 2nd threshold of the aboveand 
determining a motion class as the 3rd motion class when it is not the 1st and 2nd 
classes of the above. 

[Claim 3]A motion determining devicewherein the above-mentioned threshold 
generating means generates the 1st2ndand 3rd thresholds that change with space 
activities accommodative in claim 1. 

[Claim 4]A motion determining device processing a majority decision to a motion 
class determined by a means to determine the above-mentioned motion classin 
claim 1. 

[Claim 5]A motion judging method characterized by comprising the following of 
detecting a motion about a part image of an input picture signal. 
A step of the 1st detection that detects inter-frame difference about a part image. 
A step of the 2nd detection that detects a space activity about the above- 
mentioned part image. 

A step which generates the 1st2ndand 3rd thresholdsrespectively. 
A step [ at least / the 1st and 2nd thresholds of the above / respectively / 
difference / which was detected by the 1st detecting step of the above / inter- 
frame ]A step [ the 3rd threshold of the above / activity / which was detected by 
the 2nd detecting step of the above / space land a step which determines a 
motion class which a comparison result obtained by the above-mentioned 
comparison is suppliedand shows a grade of a motion of the above-mentioned part 



image by a three-stage at least. 

[Claim 6]In an image information converter in which several output image signals 
with which scanning line structures differ from an input picture signal were 
formedThe 1st data selection means that chooses two or more 1st pixels of an 
input picture signal located around a pixel which should generate an output image 
signalThe 2nd data selection means that chooses two or more 2nd pixels of an 
input picture signal located around a pixel which should generate an output image 
signalThe 3rd data selection means that chooses two or more 3rd pixels of an 
input picture signal located around a pixel which should generate an output image 
signalWith a memory means which memorizes an estimate equation coefficient 
acquired beforehandtwo or more 1st pixels selected by the 1st data selection 
means of the aboveand a linear estimating equation of the above-mentioned 
estimate equation coefficient. Based on two or more 2nd pixels selected by signal 
generating means which generates a pixel of an output image signaland the 2nd 
data selection means of the aboveBased on two or more 3rd pixels that formed a 
space class and were chosen by the 3rd data selection means of the abovelt has a 
class determination means to supply the above-mentioned estimate equation 
coefficient to the above-mentioned signal generating means corresponding to 
class information which formed a motion class and unified the above-mentioned 
space class and the above-mentioned motion classand a scanning conversion 
means for changing into scanning line structure where it was connected to the 
above-mentioned signal generating meansand an resolution picture was specified. 
A motion judgment part for forming the above-mentioned motion classThe 1st 
detection means that detects inter-frame difference about a part image which 
consists of two or more 3rd pixels of the aboveThe 2nd detection means that 
detects a space activity about the above-mentioned part imageA threshold 
generating means which generates the 1st2ndand 3rd thresholdsrespectivelyThe 
1st and the 2nd comparison means[ at least / the 1st and 2nd thresholds of the 
above / respectively / difference / which was detected by a detection means of 
the above 1st / inter-frame ] The 3rd [ the 3rd threshold of the above / activity / 
which was detected by a detection means of the above 2nd / space ] comparison 
meansAn image information converter consisting of a means to determine a 
motion class which a comparison result of the above 1st2ndand 3rd comparison 
means is suppliedand shows a grade of a motion of the above-mentioned part 
image by a three-stage at least. 

[Claim 7]An image information converter forming a progressive method output 
image signal from an interlace method input picture signal in claim 6. 
[Claim 8]An image information converter generating an output image signal twice 
the pixel number of the above-mentioned input picture signal still more 
horizontally in claim 6. 

[Claim 9]An image information converter calculating the above-mentioned 
prediction coefficient by study beforehand for every above-mentioned class 
information in claim 6 so that an error of a generated value and a true value of the 



above-mentioned pixel may be made into the minimumwhen the above-mentioned 
linear estimating equation generates a pixel of an output image signal. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the motion determining deviceits 

methodand pixel information inverter of a picture signal. 

[0002] 

[Description of the Prior Art]In image processingsuch as an image signal converter 
which changes an input digital image signal into a different scanning line 
structureand high efficiency coding which compresses a digital image signalthe 
motion judging which judges stillness of the attention portion of a picture and a 
motion is used. He asks for the sum of the absolute value of inter-frame 
difference about an image region (for exampleblock which subdivided the picture of 
one frame)and was trying to judge the existence of a motion of an image region by 
the size of the sum of an absolute value in the conventional motion determining 
device. That iswhen the absolute value sum of inter-frame difference was largeit 
was decided at the image region that a motion would be ****and when this is 
smallit is decided that it will be stillness. 
[0003] 

[Problem(s) to be Solved by the Invention]Since the conventional motion judgings 
were stillness and two steps of judgments of a motionthere was a problem on 
which it is a boundary with the portion which moved with the portion which 
performed processing to a still pictureand performed processing to a pictureand 
the difference of image quality is conspicuous. The judgment only using inter- 
frame difference has fear of the mistaken judgment. That isconverselyeven when 
inter-frame difference is smallif there is no activity in the fieldit may be close [ if 
the activity in the field is large even when inter-frame difference is largeit may be 
close to a still picture actuallyand ] to an animation actually. The gradient method 
is known as the motion judging method using the relation between inter-frame 
difference and the activity in the field being linearity. Howeverin the case of a 
gradient methodaccording to the size of the activity in the fieldthere is a problem 
which cannot give pliabilitysuch as making a motion judging easy. 
[0004]Thereforethe purpose of this invention lessens fear of the error of a motion 
judgingand there is in providing the motion determining device which can generate 
two or more steps of decision resultsits methodand an image information 
converter. 
[0005] 

[Means for Solving the Problem]In a motion determining device with which an 
invention of claim 1 detects a motion about a part image of an input picture 
signalThe 2nd detection means that detects a space activity about the 1st 



detection means that detects inter-frame difference about a part imageand a part 
imageA threshold generating means which generates the 1st2ndand 3rd 
thresholdsrespectivelyThe 1st and the 2nd comparison means[ at least / the 1st 
and 2nd thresholds / respectively / difference / which was detected by the 1 st 
detection means / inter-frame ] The 3rd [ the 3rd threshold / activity / which was 
detected by the 2nd detection means / space ] comparison meanslt is a motion 
determining device consisting of a means to determine a motion class which a 
comparison result of the 1st2ndand 3rd comparison means is suppliedand shows a 
grade of a motion of a part image by a three-stage at least. 
[0006]In a motion judging method that an invention of claim 5 detects a motion 
about a part image of an input picture signalA step of the 1st detection that 
detects inter-frame difference about a part imageA step of the 2nd detection that 
detects a space activity about a part imageA step which generates the 1st2ndand 
3rd thresholdsrespectivelyand a step [ at least / the 1st and 2nd thresholds / 
respectively / difference / which was detected by the 1st detecting step / inter- 
frame ]It is the motion judging method consisting of a step [ the 3rd threshold / 
activity / which was detected by the 2nd detecting step / space ]and a step 
which determines a motion class which a comparison result obtained by 
comparison is supplied and shows a grade of a motion of a part image by a three- 
stage at least. 

[0007]In an image information converter with which an invention of claim 6 formed 
several output image signals with which scanning line structures differ from an 
input picture signalThe 1st data selection means that chooses two or more 1st 
pixels of an input picture signal located around a pixel which should generate an 
output image signalThe 2nd data selection means that chooses two or more 2nd 
pixels of an input picture signal located around a pixel which should generate an 
output image signalThe 3rd data selection means that chooses two or more 3rd 
pixels of an input picture signal located around a pixel which should generate an 
output image signalWith a memory means which memorizes an estimate equation 
coefficient acquired beforehandtwo or more 1st pixels selected by the 1st data 
selection meansand a linear estimating equation of an estimate equation 
coefficient. Based on two or more 2nd pixels selected by signal generating means 
which generates a pixel of an output image signaland the 2nd data selection 
meansBased on two or more 3rd pixels that formed a space class and were 
chosen by the 3rd data selection meanslt has a class determination means to 
supply an estimate equation coefficient to a signal generating means 
corresponding to class information which formed a motion classmoved with a 
space classand unified a classand a scanning conversion means for changing into 
scanning line structure where it was connected to a signal generating means and 
an resolution picture was specifiedlst detection means by which a motion 
judgment part for forming a motion class detects inter-frame difference about a 
part image which consists of two or more 3rd pixelsThe 2nd detection means that 
detects a space activity about a part imageA threshold generating means which 
generates the 1st2ndand 3rd thresholdsrespectivelyThe 1st and the 2nd 



comparison means[ at least / the 1st and 2nd thresholds / respectively / 
difference / which was detected by the 1st detection means / inter-frame ] The 
3rd [ the 3rd threshold / activity / which was detected by the 2nd detection 
means / space ] comparison meanslt is an image information converter consisting 
of a means to determine a motion class which a comparison result of the 
1st2ndand 3rd comparison means is suppliedand shows a grade of a motion of a 
part image by a three-stage at least. 

[0008]In this inventionsince it moves and judges with reference to both inter- 
frame difference and a space activity (for exampledynamic range)it can judge by 
moving more correctly as compared with using only inter-frame difference. Since a 
grade of a motion more than a three-stage is distinguishedif image processing is 
performed based on a result of a motion judgingas compared with two steps of 
motion judgings of **/**it will become possible to obtain a more natural result. 
[0009] 

[Embodiment of the InventionjHereafterone embodiment of this invention is 
described with reference to drawings. Drawing 1 and drawing 2 show the 
composition of one embodiment of this invention. The composition of drawing 1 is 
a portion which generates the input digital image signal lost-motion class MJand 
drawing 2 is a portion which generates final motion class MD by a majority decision 
from the motion class MJ. That isone embodiment is constituted by connecting in 
series the portion shown in drawing l and the portion shown in drawing 2 . 
[0010]The component part of drawing 1 is explained first. The input digital image 
signal from the input terminal 1 is supplied to the tap construction circuit 2. As an 
examplean input digital image signal is an interlace signalit is chosen as a tap 
which 50 pixels shown in drawing 3 moveand is used for a judgmentand the 
selected tap is outputted in the tap construction circuit 2. Drawing 3 shows the 
picture of identical parts spatially [ the 3 fields which follow t-1tand t+1 in time ]. 
It shows the pixel obtained that the dot in drawing 3 is sampled with 
predetermined frequency. For examplel pixel is 8 bits in luminance value. 
[001 1]In the field of the time t-1five taps of a position corresponding from each of 
three lines which continues in time are chosen. Similarlyin the field of the time 
t+1 five taps of a position corresponding from each of three lines which continues 
in time are chosen. The spatial position of the tap of these fields is the same. In 
the field of the present (time t)five taps of a position corresponding from each of 
four lines which continues in time are chosen. Since it is an interlace methodthese 
four lines of one line are spatially shifted from the tap of the field of t-1 and t+1. 
And in drawing 3 the position shown by x is an attention pointand the motion 
judging about this attention point is made. 

[0012]The dynamic range DR detector circuit 3the inter-frame difference FrG 
detector circuit 4and the space inclination SGsum detector circuit 5 are 
connected to the tap construction circuit 2. The comparator 6 is connected to the 
dynamic range DR detector circuit 3and the dynamic range DR is compared with 
threshold th4. The comparators 78and 9 are connected to the inter-frame 
difference FrG detector circuit 4. The dynamic range DR and threshold th1 are 



compared by the comparator 7and the dynamic range DR and the thresholds th2 
and th3 are compared by the comparators 8 and 9respectively. 
[0013]When an input value is larger than a thresholdthe comparators 678and 9 
generate the output of "l"and when that is not rightthey generate the output of 
"0." For exampleat the time of FrG>=th1the output of the comparator 7 is set to 
"1 " and the output is set to "0" at the time of FrG<th1. The threshold generating 
part 12 is connected to the space inclination SGsum detector circuit 5. The 
threshold generating part 12 is mentioned later. 

[0014]The dynamic range DR is an example of a space activity. Let the difference 
of the maximum MAX of the pixel value of 50 taps from the tap construction 
circuit 2and the minimum MIN be the dynamic range DR. That isit is DR=MAX~MIN. 
Threshold th4 is forjudging the size of the dynamic range DR. 
[0015]The inter-frame difference FrG Each of the pixel value of 15 taps of the 
field of t-1 It asks for difference with the pixel value of 15 taps of the same 
position spatially [ the field of t+1 ]15 inter-frame difference which was able to be 
found is changed into an absolute valueand it is the value which totaled the 
absolute value of inter-frame difference further. Generallyan inter-frame motion is 
judged to be a large thingso that the inter-frame difference FrG is large. 
[0016]The space inclination SGsum is the total value of the space inclination SG 
(t-1) of the field of t-1 the space inclination SGt of the field of tand the space 
inclination SG (t+1) of the field of t+1. These space inclination as well as the 
dynamic range DR is among the space activities. The space inclination of each 
field is the value which calculated the absolute value of the difference of each 
pixel and adjacent pixeland totaled the absolute value of difference. For examplein 
the field of t-1 the pixel of the right under and a right-hand side pixel are adjacent 
pixelsandin the case of the pixel of an upper left cornerthe difference of its pixel 
value and the pixel value of each adjacent pixel is calculated. Similarlya difference 
value with a perpendicular direction and the adjacent pixel which can be set 
horizontally is calculated also about other pixels. And the space inclination SG (t- 
1) of the field of t-1 is searched for by totaling the difference value about 15 
pixels. The space inclination SGt and SG (t+1) of other fields is searched for 
similarly. 

[0017]The output of the comparators 6 and 7 is supplied to AND gate 10output 
LV3 of AND gate 10 moves and the class MJ deciding part 1 1 is supplied. Output 
LV2 of the comparator 8 and output LV3 of the comparator 9 moveand the class 
MJ deciding part 1 1 is supplied. The MJ deciding part 1 1 receives LV1LV2and 
LV3and outputs the 2-bit motion class M J. The motion class MJ can take the 
value of 012and 3. A motion of an attention point expresses a large thing toward 
the motion class 0 lost-motion class 3. 

[0018]The motion class MJ deciding part 1 1 moves by the following 
conditionsdetermines the class MJand outputs the motion class MJ to the output 
terminal 13. Drawing 4 shows the logic in the case of determining LV1LV2and LV3 
lost-motion class MJ. 

[0019]Motion class MJ=3FrG>=th1 and DR>=th4 (LV3="D 



motion class MJ=2FrG>=th2 (LV2="1") and LV3= — "0" — motion class 
MJ=1FrG>=th3 (LV1="1") and LV3= ~ except (LV3=LV2=LV1="0") "0" and the 
LV2="0" motion class 0 above 

The threshold generating part 12 generates threshold th1 which changes according 
to the size of the space inclination SGsumth2and th3as shown in drawing 5 . 
Although the method of change of each threshold is independents has the 
tendency for each threshold to also become large as the space inclination SGsum 
becomes large. It is supplied to the comparators 78and 9 which threshold th1 
generatedth2and th3 mentioned aboverespectivelyand is compared with the inter- 
frame difference FrG. As it shows to drawing 5 according to the conditions 
mentioned abovefour kinds of motion classes MJ are determined. 
[0020]The section judgment circuit 21 to which the space inclination SGsum is 
supplied since threshold th1 is generatedand the position decision circuit 22 within 
the sectionthl calculation circuit 24 which receives the parameter from the 
memory 23 which outputs the parameter corresponding to the output of the 
section judgment circuit 21 and the output and the memory 23 of the position 
decision circuit 22 within the sectionand generates threshold th1 is formed. The 
four sections are prescribed by the value shown by AO of the space inclination 
SGsumAI A2and A3 as shown in drawing 5 . Let mutually the three sections (AO- 
AD (A1-A2) (A2-A3) be equal width. The value of threshold th1th2and th3 should 
be saturated with the section more than SGsum >A3. One of the four sections is 
determined by the section judgment circuit 21. 

[0021 ]The value AO of the space inclination SGsum - the threshold level B10 
corresponding to A3 with eachB1 1 B1 2and B13 are specifiedand these levels are 
outputted from the memory 23. For examplein the section's (A0-A1) casethe 
levels B10 and B1 1 are outputted from the memory 23 to the threshold calculation 
circuit 24. The inside of each three sectionit is uniformly divided into 64. The 
position decision circuit 22 within the section determines the position within the 
section. If the position within the section is determinedthe threshold calculation 
circuit 24 will generate threshold th1 by linear interpolation. For examplein the 
position within the section (A0-A1 threshold th1 is obtained by carrying out the 
multiplication of the coefficient according to the position to the levels B10 and 
B1 Irespectivelyand adding a multiplication result. 

[0022]Since threshold th2 is generatedthe section judgment circuit 31 the position 
decision circuit 32 within the sectionthe memory 33and the calculation circuit 34 
are formed. Since threshold th3 is generatedthe section judgment circuit 41 the 
position decision circuit 42 within the sectionthe memory 43and the calculation 
circuit 44 are formed. These composition operates like the composition for 
generating threshold th1 mentioned above. Howeverthe level B20 for threshold 
th2B21B22and B23 are stored in the memory 34and the level B30 for threshold 
th3B31B32and B33 are stored in the memory 44. 

[0023]The composition shown in drawing 2 performs majority decision processing 
to the motion class MJ determined that it mentioned above by the composition 
shown in drawing 1 . This majority decision processing is performed in order [ which 



removed the isolated point of the motion class and was adjusted to the nearby 
motion class ] to carry out a motion class. The breakdown in an outputted image 
can be lessened by adding majority decision processing. The tap construction 
circuit 52 An input motion class and the motion class in front of [ of the line delay 
circuit 53 ] one linelt is the previous field formed by passing along a motion 
classand the field delay circuit 54 and the line delay circuit 55 in front of 1 field 
from the field delay circuit 54and the tap for a majority decision is built from the 
motion class in front of one line. 

[0024] Drawing 6 shows an example of two or more taps located near the attention 
point P0 as an object of a majority decision. That iseach tap supports the position 
(refer to drawing 3 ) of the attention point to the pixel of an input digital image 
signal. On the current line where the attention point P0 existsand one line of an 
identical field (-1H line)The line (-262H line) of the previous field under one line is 
shown more nearly spatially than the line (-263H line) of the previous field on one 
lineand a current line more nearly spatially than a current line. 
[0025]The tap P1 on -1 H lines which aligns to the attention point P0 and a 
perpendicular directionand tap Pa on -263 H lines are chosen. The tap Pb of the 
right and left of tap Pa is chosen. The tap P3 of the position of the right and left 
which flew one tap is chosen from the tap P1. The tap P2 of the left-hand side 
which flew one tap is chosen from the tap P0 of an attention point. The tap Pc on 
either side is chosen to the position of the tap P0 bottom of an attention point. 
Tap numbers selected in this way exist by ten all. 

[0026]The tap construction circuit 52 is made possible [ choosing the tap used for 
a majority decision among all the taps shown in drawing 6 according to the mode ]. 
According to the pattern of an input digital image signalthe grade of a motionetc.a 
user chooses the mode. Drawing 7 shows the tap chosen in the kind in modeand 
each mode. The processing in the field and inter-frame processing are set up 
about four kinds of modesthe mode Othe mode 1the mode 2and the mode 3and 
each mode. Thereforeas a combination of the tap choseneight kinds exist by all. 
[0027]In the processing in the fieldonly the tap P0 of an attention point is used in 
the simplest mode Oand the tap of P0 and Pa is used in the case where it is inter- 
frame processing. In the most complicated mode 3in the processing in the fieldfive 
taps of P0P1P2and P3 are usedand when it is inter-frame processingnine taps of 
P0P1P2P3Pband Pc are used. 

[0028]If it returns and explains to drawing 2 from the tap construction circuit 52it 
will be chosen according to the mode and the motion class of a tap will be 
outputted for every class. The number of the motion class 3 counts with the 
counter 56the number of the motion class 2 counts with the counter 57and the 
number of the motion class 1 counts with the counter 58. Each counted value of 
the counters 5657and 58 is supplied to the comparators 5960and 61. 
[0029]The comparator 59 compares with threshold thr3 the number of the motion 
class 3 counted with the counter 56. The comparator 60 compares with threshold 
thr2 the number of the motion class 2 counted with the counter 57. The 
comparator 61 compares with threshold thr! the number of the motion class 1 



counted with the counter 58. The comparators 5960and 61 are "1" when counted 
value is more than a thresholdrespectivelyand when that is not rightthey generate 
comparing output CD3 which is "0"CD2and CD1. Each output CD3 of the 
comparators 5960and 61CD2and CD1 moveand the class MD deciding part 62 is 
supplied. The motion class deciding part 62 receives comparing output 
CD3CD2and CDIand determines final motion class MD. 

[0030] Drawing 8 shows the logic of the class determination of the motion class 
deciding part 62. It moves by the case of CD3="1" with MD=3and a class is 
determined by it. CD3= — it moves by the case of "0" and CD2="1" with 
MD=2and a class is determined by it. CD — three — = — " — zero — " — CD - 

- two — = — " — zero — " — CD — one — = — " — one — " — a case — 
**** — MD — = — one — moving — a class — determining — having . CD — 
three — = — " — zero — " — CD — two — = — " — zero — " — CD — one - 

- = — " — zero — " — a case — **** — MD — = — zero — moving — a class 

- determining — having . 2-bit motion class MD determined in this way is 
outputted. Threshold thr1thr2and thr3 are the fixed values set up 
appropriatelyrespectively. 

[0031]Processing of a majority decision in case software performs is explained 
with reference to the flow chart of drawing 9 . After the motion class M J is 
determinedthe tap according to the mode is built in step ST1. The motion class of 
each tap is acquired in step ST2. In step ST3it is determined whether the number 
of the motion class 3 is the three or more thresholds thr. If that is rightin step 
ST4it will move with MD=3 and a class will be determined. 

[0032]If the number of the motion class 3 is not the three or more thresholds thrin 
step ST5it will be determined whether the number of the motion class 2 is the two 
or more thresholds thr. If that is rightin step ST6it will move with MD=2 and a 
class will be determined. If the result of step ST5 is denialin step ST7it will be 
determined whether the number of the motion class 1 is the one or more 
thresholds thr. If that is rightin step ST8it will move with MD=1 and a class will be 
determined. If the result of step ST7 is denialit will be decided that it will be MD=0. 
Processing is completed above. 

[0033]The motion determining device by this invention mentioned above is 
applicable to generation of the motion class in an image signal converter. SD 
(Standard Definition) signal is inputted and this image signal converter outputs HD 
(High Definition) signal. When generating an HD picture elementclass division of the 
SD pixel near the HD picture element to generate is carried outand the HD picture 
element nearer to a true value is obtained by gaining a prediction coefficient value 
by study for every class. Drawing 10 is an image signal converter by such a 
technique. 

[0034]In drawing 10 an input SD signal (525i signal) is supplied to the 1st tap 
selection circuit 1012nd tap selection circuit 103and 3rd tap selection circuit 104. 
The 1st tap selection circuit 101 chooses SD pixel (a prediction tap is called) used 
for prediction. The 2nd tap selection circuit 103 chooses SD pixel (a space class 
tap is called) used for the class sorting corresponding to the pattern of the level 



distribution of SD pixel near the HD picture element to generate. The 3rd tap 
selection circuit 104 chooses SD pixel (a motion class tap is called) used for the 
class sorting corresponding to a motion based on SD pixel near the HD picture 
element to generate. 

[0035]A prediction tap with the 1st selected tap selection circuit 101 is supplied 
to the estimate prediction arithmetic circuit 102. A space class tap with the 2nd 
selected tap selection circuit 103 is supplied to the space class detector circuit 
105. The space class detector circuit 105 detects a space class. The detected 
space class is supplied to the class synthesis circuit 107. A motion class tap with 
the 3rd selected tap selection circuit 104 movesand the class detector circuit 106 
is supplied. The motion class detector circuit 106 detects a motion class. The 
detected motion class is supplied to the class synthesis circuit 107, A space class 
and a motion class are unified by the class synthesis circuit 107and a final class 
code is formed of it. 

[0036]This class code is supplied as an address to the coefficient memory 108and 
the coefficient data corresponding to a class code is read from the coefficient 
memory 108. Coefficient data and a prediction tap are supplied to the estimate 
prediction arithmetic circuit 102. In the estimate prediction arithmetic circuit 
102the data of an output video signal (525p signal) is computed using the linear 
estimating equation of a prediction tap (pixel of a 525i signaOand a prediction 
coefficient. The estimate prediction arithmetic circuit 102 outputs the data (line 
data L1) on an existing lineand the data (line data L2) on a generation line. 
Simultaneouslythe estimate prediction arithmetic circuit 102 is horizontaland 
outputs the pixel of a twice as many number as this. As for a 525i signala line 
number means 525 interlace signalsandas for a 525p signala line number means 
525 progressive (non interlace) signals. 

[0037]The line data L1 from the estimate prediction arithmetic circuit 102 and L2 
are supplied to the line sequential conversion circuit 109. The line sequential 
conversion circuit 109 processes line double speed. Since the estimate prediction 
arithmetic circuit 102 generates a 525p signal from a 525i signalthe horizontal 
cycle of it is the same as that of a 525i signal. The line sequential conversion 
circuit 109 performs line double-speed processing which makes a horizontal cycle 
twice. A 525p signal is taken out from the line sequential conversion circuit 109. 
[0038] Drawing 1 1 shows arrangement of the pixel of a 525i signal and a 525p 
signal by expanding a part of picture of the 1 field. A big dot is a pixel of a 525i 
signaland it is a pixel of the 525p signal with which a small dot is outputted. Also in 
other drawings other than drawing 1 1 this relation is the same. Drawing 1 1 is pixel 
arrangement of the odd number (O) field of a certain frame (F). In other fields 
(even number fieldXhe line of a 525i signal becomes what shifted 0.5 line spatially. 
The line data L1 of the same position as the line of a 525i signal and the line data 
L2 of the mid-position of the line of the upper and lower sides of a 525i signal are 
formedand the horizontal pixel number of each line is made into twice so that it 
may cut by drawing 11 . Thereforethe 4-pixel data of a 525p signal is 
intratemporally generated by the estimate prediction arithmetic circuit 102. 



[0039] Drawing 12 shows line double-speed processing using an analog-spectrum 
form. The line data L1 and L2 are simultaneously generated by the estimate 
prediction arithmetic circuit 102. The line of a1a2a3and ... is included in the line 
data L1 in orderand the line of b1b2b3and ... is included in the line data L2 in order. 
The line sequential conversion circuit 109 forms a line sequential output 
(aObOal b1 ...) by compressing the data of each line into one half in a time base 
directionand choosing the compressed data by turns by a switching circuit. 
[0040]Although not illustratedan output video signal is supplied to a CRT display. 
As for the CRT displaythe synchronizing systems are constituted so that it may 
be possible to display an output video signal (525p signal). As an inputted video 
signalthe regenerative signal of playback equipmentsuch as a broadcasting signal 
or VTRis supplied. That isthis one embodiment can be built in a television receiver. 
[0041] Drawing 13 shows the tap (SD pixel) chosen by the 2nd tap selection circuit 
103. Drawing 1 3 shows the arrangement of the pixel of each perpendicular 
direction of odd number field [ of frame F-1 which continues in time ] o (it is 
written as F-1/o)the even number field (F-1/e) of F-1F/oand F/e. 
[0042]As shown in drawing 13 when predicting the line data L1 and L2 of field F/oa 
space class tapWith the pixel of the 525p signal which it is contained in next field 
F/e of this field F/oand should be generatedspatially The input pixels T1 and T2 of 
a near positionlt is input pixel T3 near the pixel of the 525p signal which it is 
contained in field F/o and should be generatedT4T5and the input pixel T6 of front 
field F-1 / e and T7. When predicting the line data L1 and L2 of field F/ea tap is 
chosen similarly. In the mode 1 which predicts the pixel of the line data Lithe pixel 
of T7 is not chosen as a class tapbut it may be made not to choose the pixel of 
T4 as a class tap in the mode 2 which predicts the pixel of the line data L2. 
[0043]Herethe motion determining device by this invention mentioned above is 
applied to the motion class detector circuit 106. Thereforethe taps chosen by the 
tap selection circuit 104i.e.a motion class tapare 50 SD pixels as shown in drawing 
3. And as mentioned abovefinal motion class MD is determinedthis movesand the 
class synthesis circuit 107 is supplied as a class. 

[0044]The space class tap selected in the tap selection circuit 103 is supplied to 
the space class detector circuit 105. The space class detector circuit 105 detects 
the pattern of the level distribution of the selected space class tap. In this 
caseprocessing which compresses SD data of 8 bits of each pixel to 2— bit SD data 
is performed. As an examplethe data of SD pixel of a space class tap is 
compressed by ADRC (Adaptive Dynamic Range Coding). As an information- 
compression meanscompression meanssuch as DPCM (prediction coding) and VQ 
(vector quantization)may be used in addition to ADRC. 
[0045]Originallyalthoughas for ADRCVTR (Video Tape Recoder) is the 
accommodative re quantization method which turned and was developed for high 
efficiency codingsince it can express the local pattern of a signal level efficiently 
by a short word sizeit is using ADRC for code generating of a space class 
classification. The data level of the pixel of n and a space class tap is set to Lit 
sets [ the dynamic range of a space class tap ] a re quantization code to Q for DR 



and bit assignmentand ADRC divides it uniformly by the bit length which had 
between the maximum MAX and the minimums MIN specified by the following 
formulas (Dand performs re quantization. 
[0046] 

DR=MAX-MIN+1 Q= {(L-MIN+0.5) x2 / DR} (1) 
HoweverQ means omission processing. 

[0047]The acquired prediction coefficient is memorized for every class by learning 
the pattern of a 525i signaland the relation of a 525p signal by the prediction 
coefficient memory 108. A prediction coefficient is the information for changing a 
525i signal into a 525p signal with a linear estimating equation. The acquisition 
method of a prediction coefficient is mentioned later. 
[0048]The prediction coefficient of the class is read from the address 
corresponding to the class of the prediction coefficient memory 108. This 
prediction coefficient is supplied to the estimate prediction arithmetic circuit 102. 
the estimate prediction arithmetic circuit 102 — the prediction tap (pixel value) T1 
from the tap selection circuit 101T2and ... Tiprediction coefficient and w 2 and ... 
the line data L1 and L2 are computed by calculating a primary linearity joint type 
(formula (2)) with wi. Howeveramong the line data L1 and L2the prediction 
coefficient to be used is different. 
[0049] 

L1=wJ1+w 2 T2+ .... +wiTi (2) 

Thusafter a prediction coefficient is beforehand calculated by study for every 
classBy memorizing in the prediction coefficient memory 108performing an 
operation based on the prediction tap inputted and the read prediction 
coefficientand forming and outputting the output data corresponding to the 
inputted dataUnlike having only carried out interpolation processing of the input 
datathe video signal of a high-definition progressive method can be outputted. 
[0050]Nextthe preparation method (study) of the coefficient data stored in the 
coefficient memory 108 is explained using drawing 14 . In order to obtain coefficient 
data by studyit corresponds to the HD image (525p signal) already known firstand 
SD picture of one fourth of the pixel numbers of an HD image is formed with the 
two-dimensional infanticide filter 120. For exampleSD data is obtained by thinning 
outprocessing the pixel of the perpendicular direction of HD data so that the 
frequency of the perpendicular direction in the field may be set to one half with a 
vertical infanticide filterand thinning out and processing the horizontal pixel of HD 
data with a level infanticide filter further. 

[0051]The SD signal from the two-dimensional infanticide filter 120 is supplied to 
the tap selection circuit 121 the tap selection circuit 122and the tap selection 
circuit 1 23respectively. These tap selection circuits choose a prediction tapa 
space class tapand a motion class tap like the tap selection circuits 101 103and 
104 in the signal conversion equipment shown in drawing 10 . The prediction tap 
from the tap selection circuit 121 is supplied to the normal equation adding circuit 
127. The space class tap from the tap selection circuit 122 is supplied to the 
space class detector circuit 1 24. The motion class tap from the tap selection 



circuit 123 movesand the class detector circuit 125 is supplied. 
[0052]The space class detector circuit 124 compresses the data of a space class 
tap by ADRCand generates a space class code. [ as well as the space class 
detector circuit 105 in signal conversion equipment ] The motion class detector 
circuit 125 generates a motion class tap lost-motion class code like the motion 
class detector circuit 106 in signal conversion equipment. It moves with a space 
class codea class code is compounded by the class synthesis circuit 126and a 
final class is formed. The class code from the class synthesis circuit 126 is 
supplied to the normal equation adding circuit 127. 

[0053]Herestudy of the transformation from two or more SD pixels to an HD 
picture element and the signal transformation which used the estimate formula are 
described for explanation of the normal equation adding circuit 127. The case 
where generalize study to below more for explanationand prediction by n pixel is 
performed to it is explained, x^.^when it considers it as x n and an HD picture 
element level is set to ythe linear estimating equation of coefficient data w^.-.n tap 
by w n is set up for the level of SD pixel chosen as a prediction tap for every 
classrespectively. This is shown in the following formula (3). Before studyw; is an 
undetermined coefficient. 
[0054] 

y=w 1 x l +w 2 x 2 + .... +w n x n (3) 

Study is performed to two or more signal data for every class. When a data 
number is mthe formula (4) shown below is set up according to a formula (3). 
[0055] 

y k =w 1 x k1 +w 2 x k2 + .... +w n x kn (4) 
(k= 12....m) 

Since it is not decided in m>n that prediction coefficient W; and ...,w n will be 
meaningthe following formulas (5) define the element of the error vector eand the 
prediction coefficient which makes a formula (6) the minimum is calculated. It is a 
solution what is called by a least square method. 
[0056] 

e k =y k ~{w 1 x k1 +w 2 x k2 + .... +w n x kn } (5) 
(k= 12....m) 
[0057] 
[Equation 1] 

[0058]Herethe partial differential coefficient by Wj of a formula (6) is calculated. It 
should just ask for each coefficient Wj so that the following formulas (7) may be 
made into x 0\ 
[0059] 
[Equation 2] 



[0060]If X y and Y; are hereafter defined as shown in a formula (8) and (9)a formula 



(7) will be rewritten to a formula (10) using a procession. 

[0061] 

[Equation 3] 



[0062] 
[Equation 4] 

[0063] 
[Equation 5] 

[0064]Generally this equation is called the normal equation. The normal equation 
adding circuit 127 in drawing 14 adds this normal equation using the class 
information supplied from the class synthesis circuit 1 26the prediction tap 
supplied from the tap selection circuit 121 and the pixel (teacher signal) of the 
progressive image which it is going to generate. 

[0065]After an entry of data of sufficient frame number for study is completedthe 
normal equation adding circuit 127 outputs normal equation data to the prediction 
coefficient deciding part 128. The prediction coefficient deciding part 128 sweeps 
out a normal equationusing general procession solutionssuch as lawsolves about W; 
and computes a prediction coefficient. The prediction coefficient deciding part 128 
writes a computed prediction coefficient in the prediction coefficient memory 1 29. 
[0066]As a result of learning as mentioned abovea prediction coefficient which can 
perform presumption statistical nearest to a true value for presuming the noticed 
picture element y of a progressive image is stored in the prediction coefficient 
memory 129 for every class. A prediction coefficient stored in the prediction 
coefficient memory 129 is loaded to the prediction coefficient memory 108 in an 
above-mentioned image information converter. 

[0067]By the above processingstudy of a prediction coefficient for a linear 
estimating equation to generate data of a progressive image from data of an 
interlace picture is completed. 

[0068]525 line numbers are examples and can apply this invention also to a case 
where an output image signal of other scanning line structures is generated. For 
exampleas shown in drawing 15t his invention is applicable similarly to a case where 
a 525i signal is changed into a 1050i (interlace of 1050 line numbers) signal. 
[0069] 

[Effect of the Invention]Since this invention performs the motion judging not only 
reflecting inter-frame difference but a space activityit can perform a motion 
judging correctly. For examplesince the activity in the field is large even if it is 
when inter-frame difference is largewhen the case where it is close to a still 
picture is detectedor inter-frame difference is also small and there is no 
activitythe information near an animation can be detected. Since not the two-step 



judging of a mere motion and stillness but the grade of the motion to more than a 
three-stage is judgedwhen image processing is performed based on a motion 
judgingthe picture after processing can be prevented from becoming unnatural. 
[0070]In the image information converter by this inventiona class is detected 
based on two or more pixels of an inputted video signaland since a pixel value is 
generated using the presumed estimate formula which becomes the optimal in 
each classas compared with the conventional image information converterit can 
also be made a still picture and an animation with high definition. Since the 
information on a motion is incorporated into the information on a classthe change 
by detection of a still picture/animation and detection can be performed as it is 
unnecessarythe difference of image quality can be prevented from being 
conspicuous at the time of a changeand degradation by the error of motion 
detection can be lessened substantially. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a partial block diagram of one embodiment of the motion 
determining device by this invention. 

[Drawing 2] It is a partial block diagram of other embodiments of the motion 
determining device by this invention. 

[Drawing 3] It is an approximate line figure showing the tap which is moved in one 
embodiment of this invention and used for a judgment. 

[Drawing 4] It is an approximate line figure showing the logic which determines the 
motion class MJ in one embodiment of this invention. 

[Drawing 5] It is an approximate line figure for explaining the threshold in one 
embodiment of this invention. 

[Drawing 6] It is an approximate line figure showing the tap used for majority 
decision processing of the motion class in one embodiment of this invention. 
[Drawing 7] It is an approximate line figure showing the mode of majority decision 
processing of the motion class in one embodiment of this invention. 
[Drawing 8] It is an approximate line figure showing the logic which determines 
motion class MD in one embodiment of this invention. 

[Drawing 9] It is a flow chart which shows the flow of majority decision processing 
of the motion class in one embodiment of this invention. 

[Drawing 10] It is a block diagram of an example of the image information converter 
which can apply this invention. 

[Drawing 1 1] It is an approximate line figure for explaining the physical relationship 
of SD pixel and the pixel of 525p. 

[Drawing 12] It is a wave form chart for explaining line sequential conversion 
operation. 

[Drawing 13] It is an approximate line figure showing the physical relationship of SD 
pixel and the pixel of 525pand an example of a space class tap. 



[Drawing 14] It is a block diagram showing an example of the composition for 
acquiring coefficient data. 

[Drawing 15] It is an approximate line figure for explaining the physical relationship 
of SD pixel and the pixel of 1050L 
[Description of Notations] 

3 [ ... A comparatorl 1 / ... A motion class deciding parti 01 1 021 04 / ... A tap 
selection circuit108 / ... A coefficient memory 109 / ... Line sequential conversion 
circuit ] ... A dynamic range detector circuit4 ... An inter-frame difference 
detection circuits ... A space inclination detector circuit6789 
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7b-ARg©K*6^*^t©i:iaj^n 

[0 0 1 6] SflSSJBBSGsum t-1©7-r-;l/K 
©^H43K S G ( t - 1 ) > t ©7 -r K©ffiB8&)SB 
SGt. t + 1 ©7<-;UK©SRg^)BBSG (t + 1) 
©•&Hil7fe«c CftS©ffllB4DEt.» 
>v J DR < tl^«lC^Bgj'^5 1 ^ tx-r©-OTfeS« S 
7-<-;UK©SRgfiJEt±x ^ft^'ft©ii]||EtB5j$iij3R<i: 
©M»©*63>tfii*^46> M»©*6J«ffii*^ftLfcfiiT^ 
5o mi*t-1©7^--Jl/Klct5^T. 2r±=l-^— 

commcom-^Tit, ^rcoMTaymmtmwmmttm 
mwx?&v. ^commmt^mmmmcommmcom 
^*^tt»*ft«.o mate* tikcommizteLTi*. mm* 

ft^» -?-LT. 1 5ffl©U*lcB8"r*S»fil*^ftr* 
CtlCfco^ t-1©7-r-;UK©SBg4gESG (t 
-1) tfjKA&eft-So •te©7-r-;UK©SBfl4DESG t 
fc.fclfSG (t + 1) tlH«lC^466ft*o 
[0 0 17] JtRS6t5<tl>"7©ai7J6 ,t 7'>Ky-H 
0l^>S*ns 7'>Fy-h 1 0©Jii7JL V 3A^lb*-7 
7AMJ)X^gP1 1 lC«t^ft^ 0 ikRS8©tiJ73LV 

2 *5«fctf 9 ©ajT: l v 3 tmz ? 5 x m j %e«s 
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2000-59740 



1 1 imifeZ ft£o M J ;*£3S 111*. L V 1 , L V 
2, L V3^g^UoT2ti' v h£DK*^77.M J^SJ 
*)-r£o Kj^-^XM Jti, 0. 1, 2, 3 0>fl«£y 

»*?5X0frSl!)$'7 : 7X3K|pjfroTx 5i§ 
*©»)*#*$ L n£ 

[0 0 18] »$^7^M J>*^SB1 Hi. Tfa<D&ff= 

73i«^1 3lCffi^r^o EI4l;J\ L V 1 , L V 2 , LV 
3 fr£tb*-73XM J £;*;rr*ii£<DiaJI£;jVr o 
[00 19] tb^^^XM J =3 
F rG^t h 1, lODR^t h4 (LV3=T ) 
1?^77M J = 2 

F r t h 2 (LV2=T), flOLV 3 ="0" 
»^7XMJ = 1 

FrG^th3 (L V 1 ="1" ) „ loLV3="0" , 
L V2="0" 

±IBJ-X^ (LV3=LV2=LV1 ="0" ) 

Gsum (Dtt-ZlzfenTmtrZ L*lMI thK t h 
2, t h 3$§£T5„ SLtUf<DSft©tt««jl 
^43ESGsum tf**<ft£U:«£oT£L 

hi. t h 2fcJ;tf t h 3#±a?Lfcitl&&7. 8. 9 

[0 0 2 0] L*UMIt h 1 ^^r^fc^lc, 
IBS Gsum tmi&-i-tlZE.r&Wl£\2l3&2 1 fccfcOEPaft 
ttH*Jj£ls]tt2 2 «t, EP3¥J5£1h]S&2 1 <D&t>lcft1&L 
tcJi^*- **^) 2 3t. EmAttVCUJC 
0&2 2 0^73^^^^ 2 3fr6ffl/<7^-i **§ttSS 
oTL*tMit h 1 t h Mtn®8&2 4ttf 

RW-SftTl**. HStcjjVrJ:-?^ SIH43lESGsuni 
OA0, AK A 2, A 3T^r<IlC«toT. 4{@©E 

n*««t**i*. 3ffl©Ena (ao-a 1 ) (ai-a 

2) (A 2- A 3) ElScSf LlMSi:**!.*,, $ 
fc. SGsum >A3JW±CDEHTli. LJl^thl, 

t h 2, th swfii^jafPL/it.tD-h^n^o Kinnc 

ID%2 1 lcJ:oT> 4<E©ERS©P*g©1 oWERgtfjfc^ 

[00 2 1] £tc, ^^JffiSGsum ©ffiA0~A3lC 
ftlfnt34l5t5L?^ffi^l/B 10, B11, B 

12, b i 3 ftmmz z.ti^a>^^/-^)2 3 
*^ai7j*n^c mximrs (ao-ad «d«^t- 

«U U^;UB 1 Ofc.fctfB 1 1 JbV'E'J 2 3fr6L3-^ 
fiKt»l2lK2 4tJ:WLTilJ^*n*o 3ffl©&EF.3<D'P 
li. ^lc^J^«"6 4»S"J*n*o EP^rtiiillfJ^lslK 

2 2ii. ERgpa©tsE*>*j£-t£o EP^p | g<7)<fiS6 ,; )^ 



T, L^lMIt h 1 *¥£±TZ>o mHt£Z.m (A0-A 

o^itfBi itc»LT*n?n*iiu ^Ji^m^jp 

[0 0 2 2] L*lMlt h2«S£T*fcttlc. EIMW 
3EE1S&3 1 % BHA1WNCID1I3 2. ^f'J3 36J: 

tfiti@J83 4tfa;^n« 0 L*tMit h 3**^r 

2, *^y4 3fc<fctfttWI]84 4tf|&ttS:h.*. Cft 
S©*J*W:* ±atLfcL«N.Mlt h 1 «K£-T«^«<0 

fit h 2ffl©U^/UB 2 0, B2K B22, B2 36^ 
♦MASft, >^y4 4tf:«\ L*lMIt h 3ffl©b^/U 
B30> B 3 1 s B3 2, B3 3tf«ttJhTW. 
[0 0 2 3] HI It^-rWBEtCfcoTx ±5fiLfc«fc5lC 
SUEStlfeHl* * 5 7. M J K*f LT, 0 2 (CaVMMKU: 
«fc o T*K*PJJ£»8**T 3 c C a$ft3fe*j£ttL3(i. 

<T*C£#T*«. $fy^*Sllsl»5 2«, A7Jii)$ 
?7XL 5-r>3!S£[H]S&5 3frS©1 5-f>fu©Ib* 
^7Xi:> 7^-;l'K3IJil2]SS5 4frS©1 7-f-Vl/K 
mam^^^T^t. 7-<-;l/K>IJil£]S85 4fc t fctf^-< 
>jIJ£Ie1SS5 5*il*CfWB**tltet(]7-f-/UK? 

[0024] B6u« *w*wje<oaiitLT©asMi 
p 0 <7)jfi«ictt»-r 7©— m*st. f ft 

r*aajS<ott« <H3#bh) icajtLT^*. 

&Bj5P0^£T*3M?5-f*>£BI- , 7-f-Jl/Krt© 
17-T>± (-IH7-O) i:. SBf5-fVJ:yffilBtt 
tC 1 >±©Sj7-f-;UK0D5-r> (-263H7Y 

» «tf5-r>J:yffllB65iu:i ^-rvTOW^-f- 
/l/K©5-f> (-2 6 2H7-0) ttf^drtlTVS. 

[0025] aajapoiBii3&i«gtc«5ij-r*» - ih 

7-0±^'y7P 1. -2 6 3H7-f>±©$'y7P 
a jb^iM^* tl*. ^77Pa CD&£<D * 7 7Pb A^StR 
Jft5. 9v7P 1 «tu— rMD*<v7*mtl.lZtta> 

w«)>77P3«HiJhi. aaja©*->rpoj: 

y — 3©* f Lfc&tl©* y7P2 tt^iSJR^n 

* 0 5±a^©^-y^PO©TffliJ©ffi«lc«LT&S©'5' 

it. fi7i of@^-r*o 

[0 0 2 6] ?77i»5 2lt H6(C3t*n** 
4iy^©rtT, Kl=JSi:T*»a*lJ£U:«fflr** 
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2. K3<D4i§y©^- K<t, S-t- KKH LT. 

saisnss-rso 

[0 0 2 7] KOTli. 7-r-;UKl*3» 

U-^P^StDJa^-Tti. P 0 fc<fctf P a <DS •> y/MB 

£D*&(J:l3\ POs Pi, P2, P SWSil^yX'tf 
flWBartU 7U-.klB»S«>*£fct*» PO. P1 X P 

2. P3. Pb, P c(D9m(D*-y7'ft&m-£tl2>„ 

[0 0 2 81 m2\zm^>Twm?*ii. *vmmmt 

Xtf^XSKiiSTJ^ttSo »$^7X3<Di»<i^9 
>^ 5 eiCcfc-pTA^V h*tl. B*-75X2<D«Bt6 ,{ 
^r>>-S»5 7(c<J;oT*'7>h3'n. B$^7710ffl 

6. 5 7. 5 StfJ^lvFtUDa^V hfltfifcifciS 5 9 , 
6 0,61 (CttfcStl*. 

[0 0 2 9] j£85&5 9«\ 2j-7>$ 5 6 lc<fc V *-7> 
h S-nfclb^ ? ^ X 3 £D<I»* l,MIthr3 1 itttT 
5„ Jt»S6 0t±, *^>"S'5 7lCcfcy*r>>h*nfc 
»#^5X2©P#£L$^ffithr2£Jt8-rSo Jt«» 
6 Hi. *-7V-S»5 8tcJ:y*^>hJtifcib5-?^x 

10<l&£L*lMlthr1£Jt*S-r*o Jt»tl5 9. 6 
0, 6 1 It. *tl*tltl*> hfltfL^LMfiJ^OIS 
?*y. *3?*^Wl="0" TfcStk»dS*)CD 

3, CD 2, C D 1 *5&£TSo Jt&SS5 9. 6 0. 6 
1 ©■S-tvFtlCdiTJC D 3, CD 2. CD1tf»t^7 
XMD;*j£SP6 2 lC#t*g* »*^^X^giJ6 2 
It. ib«tB73CD3. CD 2. C D 1 *g«-SX^TE»? 

* 5 x m d So 

[0 0 3 0] 08ti. lb$^7X>^gP6 2©^77iS 
^OSSS^To CD3=T om&TH. MD=3«t 
B$^7XMS?nio CD3="0" , CD2="1" 
MD=2iB$^7Xtf3l^tl2.. CD 
3="0" . CD2="0" , CD1=*1" (DWSTU. M 
D=UI)?^7^3iSJh«. CD3='0* , CD 
2="0" . CD1="0" Oi^m MD = 0<h»]*-7 
7Xtf^JW. ^0DiaiC^S-nfi:2bi-y 
*?-5XMD#aj7j;*:h.S» L*lMEthr1, thr2, thr3 

[003 1] V7 h -7i7'T^75«-&a>^5»fJ^<D5a 
3tc^T0 9©7P-**-h LT^f S» 
Sl^^XM J #5fe£*ttfc&l^ 7T7 7ST1 IZ35 
VT. KlCJSCfc^-y^W^tl^o Xt77S 
T2Kfcl^7\ S-^yX'tOKl^^XfcSMrrSo X^ 
•y 7 S T 3 Ttt> 1^773 <D®&& Li* UM«t hr3W 
±6 s 5^6 ,; >?lS**l*o *3T*tl»» X777ST4 



[0 0 3 2] »*?5X3<D^»tf L*lMIthr3J-X±T- 
&l^<h, XT7 7ST51CJ5L^ ft^^X 24MI& 

L*lMIthr2JX±frSfr#>*£;*ftSo f7T*tl 
«\ X7 L -V7°ST6U:fcl,'>T\ MD = 2 tWlZJ^Xft 
jfc^ftSo X^ 77ST5 S^T'fctttf, X 
7 i >yX , ST7tcfc^T. ■b**5X1<DflMHi { L*lMi 
thr1W±^S3b^^*n^c, ^3T*n«; Xt77 
ST8lCfcl/>T\ MD= 1 tK^^^XA^^tl^o 
X7 i -yX'ST7©ig*3b ,i SSTfen«\ MD=0t>^ 

[0 0 3 3] ±&Lfc£©£lElcJ;Sib$«5t$IBl;i\ 

(Standard Definition ) B^tfAfiSfU HD (High 
Definition ) {i^£dJ73-rSt>4>T25So HD 

iIi*££j?ETSii^ 3H&T2>HDWf&0)iZmz&Z>. 

S DiS*5-7 7X»S'JU ^XSK^IH* 

ftfl*¥B ic <t y atfrt s z t T\ <fc y jStiticifi^ h d 

BBJ^SSttfJTfcSo 01 01*. ZLOZottmiO; 
SBfltfl9£a&B-?««. 
[0 0 3 4] El Olcfcl^T, ATJSDfl^ (5 2 5 i 
«*) 1 y >^JRIhIK 1 0 1. M2<D^y^jM 
1 0 3 33 <fctm 3 <0* <y XlgiRESfc 1 0 4 
S1©^'> X««?[2]K 1 0 1 li, *»C«fflT 

ssDiii* (^sy^-y^tw-r^) ^siR-r^t^T* 

SB2©^->XTMiRI3Kl 0 3li, ^-TSHDHIR 

©ififii© s d mmo b^^u^^oD/ - vicfctfsr s -7 

5X7j3Hcffifflr*SDiiiJ!E ($r^7X^77iW 
*) ^jSJR-rStODTasSo mscO'JfyXSlRlHlKl 0 

4i*. ^-rs h DMmv>i&m<DSDmmizm~3^Ttb 

[0035] %-\o)*v-7m$mn,'\ QMz&>miRi 
nttm* y ■Jims.vmmnma 1 o 2 K<a*a3m 

So S2M7 X'iSiRSK 1 0 3 K<fc y ;ss?* tit&PS 
-7-7X^yy*^ra-75X^ttils]K1 0 5lc«l&*n 

So sra^^xsiiUiHiffii osii. srs^^x^mr 

So ^ttJ^n/c^^^XA^^X^fiElslKl 0 7tc« 
*S3rftSo S3<D-S»yX^»Rlslffi1 0 4^<tySiR5'tl 
fctt^^^X^-y^lb^^^X^aHIslKI 0 6lc«^ 

*nSo K^^^x^dtjiHiKi 0 6«, ijj$-7^x^« 

iUfSo ESaj^ttfci&^^Xtf^X^fiElHlS&l 0 7 
lc«*g*nSo ^7XM0»1 0 7lCckoT. 

7Xfcctyia$-75X6^«t^*n, R^w^^^xzi- 

K*»^fiE*nSc 

[0 0 3 6] ££D*5X=l-K6 , H£»* : EU 1 0 81CW 
LT. ZKUX.hLTftlgi'n. GHBt^yi 08*^ 

^^xa-Kic^js-rs^T 1 — s»6^tus-nSo 
7 s -* t^mz y rtfmjs.fmmmsm 1 o 2 
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**v5 0 JiS^JBSIltSBl 0 2THi, (5 
2 5 i flreoHX) <b7;8»»<b<D*g»te^£E^T 
(5 2 5p||f) ©t 7 — X 
^HjKWESfc 1 0 2H, W»5-T>±«!)x-i 2 (7-f 

*L2) [s|B$lc, ffleTOBUUBIftl 0 2 

ti* 7X 3 F3D(RlT-2fgc7)»c7)iii^ti37D-r5 0 S25i§ 

^ti. ^-r>»#5 2 5 

U 5 2 5 p«f li, ^-0&j!)S5 2 5 

[0037] mm^mmn\B\s& i o 2^^(0^-09- 
ni, l 2 # Mirasaisitt 1 0 9 izm&HE *i*„ t* 

7X311113% 10 2tt, 5 2 5 i m^frZ 5 2 5 p«« 
*£J*T*0T?» iddPJBWttx 5 2 5 i fl»iH— 
So imOGIBRI 0 9 1*. *T«HH3*2fB4:r*^ 

•ofSMHHrfrd. turasaisiK 109*^525 

[0 0 3 8] 01 Hi, 1 7-f-7UK<D®«0— SP5St 
^TS'^t^oT, 5 25!flft5 2 5pttft© 
BE*©KB*5*T , k©Tfc*c Kv htf 5 2 5 i 

<S*<DffiiRT?a5»Js '.hSV K-v \-tfiiit)-i:tl2> 5 2 5 p 
fi^tOiiilRT'fe^o Eli 1 &L9\-<DHk<Z)Eim 

lcfcUTtlH«l?'ife5c 01 Hi. (F) 
<£>S» (O) 7-f-;UKflDHJI6E«T**. tt©7-f- 
K (fS«J7^-;l/ K) THi, 5 2 5 i fS^OT^-TVtf 

^rawtco. 5 5^ >-rti7i: *>©£:&*<> 01 1 e>#fr 
^.fcdies s 2 5 \ \% ! *5<n=m' tm— ffiifl)7-<>7 

L 1 5 2 5 i «-£©±Tt7>5-<V©(t>ISHfflI 

O^-fV^-r S»L 2*BfiEU itfcv *7-f V©*^ 
ft©0I*»*2te<!:-r*o ffioTs ttCm90VBUI1 
0 2lCfcoT. 5 2 5 p«^cr>4SX©y-$jbM^]BSe*) 

[0039] 01 2te. ^-o^^m^y-f-o^m 
*m^zm?t>oT~&z>» ffiematJiisiKi 0 2ic«t 

o7\ 7-<>x-*L Hfe<tlfL 2 6^|5]B$lc^zttl 
*o 5-r>7 s — < 5»L Hctis Idlca 1 . a 2, a 3. • 
• - 4)7^ >tf*£tU ^-Ot— S*L 2lzlt. IHKb 
1. b2, b3, • • •<D7-r>tf$**l*. ttlK&X 
&0S&1 0 9li, S^-rvflDx-^fcWIHitolqJfcl/ 

oT5E5(i:jSiR-r*il<!:lcJ:oTs «Jffi»rilJ73 (a 0. 
b 0, a 1 , b 1 , • • • ) ZBl&TZ* 
[0 0 4 0] BSLftl>ft lll*WHIttfCRTf-f 

(5 2 5p§?) *«wr*ctttfRrttftd:3 



[0 04 1] 01 3li, *2ffl*«y73W?ISHM 0 3 ic 
&Vm!Rl£tlZ*y-7 (SDBJR) ^/Tx-To 01 3 it. 
V$fflmc&m? Z> 7 U-A F - 1 £0S»7 -r -;U K o 
(F-1/o£MBT«) , F-1©«»7-r-Jl/K 
(F-1/e) . F/o, F/e©tft^n©*«*lRl 

[0042] 01 3^r«fc-5H:, 7-f-;l/KF/oO 
^I'Vx-^ L 1 fcJctfL 2*^a!|-r*^v7)ffiBB^7X 
•Sf-y^li, H©7-f-il/KF/ofl5^©7<-Jl/KF/ 
efc^StU ^EET^* 5 2 5 pflrecDHS^SHttt.: 
j4{gffiS©A70iIi£T 1 fccfctfT2<t, 
olcBStu SlftfC* 5 2 5 p«-S©ffi*©3fifi!<DA 
73ili*T3, T4. T5<b, IO©7-f-;U KF - 1 /e 
©A7]iS*T6, T7?»«. 7<-;l/KF/e©7-f 

?-Kim T 7 ©11***7;*** ^tLTSfl?* 
t\ ^^<>9—^ L 2 t75MfR*^yr ^S^E— K 2 Tit. 
T 4 ©SS** * 77> * •> ^i: LTSSJR Lfc^<fc 5 IC LT 

[0 0 4 3] d'T\ SuaiLfciiro^lcJ;^!),*^ 
SKt »*^7X«lti5[£]%1 0 6lcMLTjSffl*tl 
5= SfoTs TjMJRSSS 1 0 4CC<fcUStR*n^>^ 

•y7". -rs^Sv nzv^xz-yyu. 03ic^-r«fc'5 

^5 0<lc7)SDiSi3RT-i6*o f LT, BiJaL7cct5lC, 

<tLT^5X^fiEl2l»1 0 7 n?><, 
[0044] ^ v TMIR\BiS& 1 0 3 T°mtRZ tXTc^HI^ 
7X^-y^^-?77.«iai[H]Kl osic^s-nso 

sra-?5x«ajt2]i»i osti. stR*nfc^->7X^ 

mmatfv \-<DS09—9^2^y l-cT>S Df- S"\ff 
IS-r*J:a^5a^^-5o -filJtLTv ADRC (Adap 
tive Dynamic Range Coding ) lc<J;oTx SH^^X^ 

[0 0 4 5] *3Rx A D R C liv VTR (Video Tape R 
ecoder) fil*m*ffmS(cH&£ftfcaffi*>jW? 

■4>3-KH£(CfraLTt^«. A D R C (ix SP^'5'7 
X^-y^ , cD^T-5-V^lx>v'^DR. t-ftIS* 

^-fbzi-K^QcbLTs «T©3C (1) IC*U» 
MAXd:«/JMlM I NttCIBSaSfftlfclfv hST^ 

[0 046] 
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DR = MAX — M I N+ 1 

Q= { (L-M I N + 0. 5) X 

fcfcu { } i*<au}*Tsaa^jti5tT5o 

[0 0 4 7] TaHRtty =E 'J 1 0 8 IZlt, 5 2 5 i«§ 
©/W-><t5 2 5 pff^CDK^^-T^CtlCJ: 

So ^3II«»«, M0&fe£3lc J; 'J 5 2 5 i fl^* 5 2 

5 pft^xsrrsfcttrottSiTfcSo 

e>®.mj5y£lz^Tim>&?Z>„ 

[0 0 4 8] ^mifcyt'J 1 0 SO^XlotttSLfc 
T'KUXfrSs *0>*5Z©^flM*tfKliiarft*. C 
L 1 =wi T 1 +W2 T2 + • • 

z(D£?i^ ^mm&tf&??xmiz^it>¥miz&v& 

4*Sftfc±T\ nHMK>«U 1 0 8KIE1iLTfc^ 

ft**au* * :/£ i^was* ftfc**iM»u:8^ 

[0 0 5 0] It^tU 1 0 8 lctt#5*ft£&» 

t5„ «ttx-**9eSl;:<fco-r»*fc«>teU\ 
KlCfflSftTl^SHDiln* (5 2 5 pH§) iCttfSU 
H DSH*<D 1 / 4 OWmWLCO S D P|ft« 2 %7eM3 I * 7 

il^(RlCDiii*^SilFa3 I £ 7 ;l/-SUC <fc U 7 -r -/U Krt 

omw.ijfaomxi&ft 1 / 2 k&* <t -5 1 

£*5*o 

[0 0 5 1] 2:*7ERg3l*7'r;l'*1 2 0fr6tf>SD<I 
v TMtR\s\& 1 2K $ y 7jSiR0S& 1 2 2 fc «fc 

u^TjSIrihis&i 2 3 tc-f-n^r cine. 

S* •> ^jMiRIUHJ 1 0 1, 1 0 3. 1 0 4tl^)fillu, ^ 

"T*o * \y TjSJMeISS 1 2 1 frS<0^*y:/tfIE«:£ 
y=wi xi +W2 X2 H H 

-*»tfmtf>il£\ a (3) KLfctfoT, IXTHii? 

yk =wi x|<1 + w2 x|<2+- ••■ 
(k=1. 2, •••• 
m>n ^ll^Sfcwj s ••••«/„ 14, — 

6ttW9?« SSM^* HUe©EJR*trFa>it (5) T 
SISLTn 3: (6) £*'NcT3^3liJ«»*3<«>*o ^ 
ek =yk - {wi Xk1 + W2 x 
(k=1, 2. •••• 

[0 0 5 7] 



2/DR} (1) 

©WWMttis fflMHIJIBK 1 0 2 ns. 
XtflXinn 10 2(±, * >y ^jMiREK 10 1^6 
CD^S'J*^^ (DHtfl) T 1 . T2. • • • T i ¥ 

»fl»kwi . w 2 , • • • w i tomrn 1 ais^se (5C 

(2) ) ©atJI*ff5cticj:y % ^^St-Z l i , 
L2£»dJ-r£o fiU =7<<-st-*\- 1 SJtffL 2i: 
©Mm {MTS*»*«tfMMT*. 

[0 04 9] 

• • +w i T i (2) 

SttttWHUftl 2 7 ft*. *-y^WRS»1 2 

2frs©ffim*^;i*y7tfffiiB*7X*ttiE»i 2 4 

lEttl&*ft*. *y^«Ria»1 2 3frSOft**^X 

*yr«wi**5x*aia«n 2 5 ic«*s*ft*„ 

[0 0 5 2] <l4Ka£B(c£M-*£n?7XttilllsUg 
1 0 5£H*lc % 2HI*7>M*ttJls]B1 2 41*. ffiM* 
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